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Performance of ramjet combustor based on cavity/strut structure

WANG Yamei', FANG Xiangjun', LIN Peng”,
GU Hongbin®, WANG Xiao®, TAO Jiaxin'
(1. School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
2. Shenyang Aircraft Design and Research Institute,
Aviation Industry Corporation of China, Shenyang 110035, China;
3. State Key Laboratory of High-temperature Gas Dynamics,
Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Strut injection was proposed to replace wall injection in ramjet combustaor, in
order to promote the combustion efficiency and avoid the problem of inhomogeneous mixing
of fuel and mainstream, which was caused by fuel centralized near the wall with wall injec-
tion in ramjet combustor based on cavity flameholder. The distribution of fuel and flow field
structure in ramjet combustor based on cavity/strut structure was simulated. The effects of
strut on mixing and performance of ramjet combustor were studied. It was found that the
strut made homogeneous fuel distribution in the whole flow channel, enhanced the mixing of
fuel and air, enhanced the mixing efficiency and combustion efficiency of the combustor exit
by 21. 4% and 20.5% respectively, although it reduced the total pressure recovery coeffi-

cient of the combustor exit by 6.3% compared with that under the wall injection method.
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The improvement of combustion efficiency made up the additional total pressure loss, and in-

creased the specific impulse of the combustor exit by 39. 6% under the strut injection meth-

od. Therefore, it is good for improving the combustor performance when the cavity/strut

structure is used in ramjet combustor.
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Table 2 Comparison of combustion efficiency, total
pressure recovery coefficient and specific impulse
at combustor exit with two

injection methods
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